This manuscript by Liu and colleagues presents a comprehensive set of resequenced genomes of 81 georeferenced individuals of Chinese rhesus macaques. The authors reconstructed the demographic history of the Chinese subspecies and performed genome scans for signatures of positive selection. My main criticism is that the paper lacks clear hypotheses and is purely exploratory. Moreover, the analyses of positive selection and demography remain rather superficial and the authors don't discuss their results in sufficient detail to provide a comprehensive picture of the evolutionary history of Chinese rhesus macaques. Nevertheless, the paper represents a useful genomic resource for further studies and can make a valuable contribution given that some methodological issues can be addressed in a revised version.
In the first part, the authors reconstruct the phylogeny of Chinese rhesus macaques based on a wholegenome neighbor-joining tree. This is a rather crude type of phylogenomic analysis and doesn't allow to draw conclusions about the evolutionary history as done on lines 109-114. Here, the paper would benefit a lot from applying proper species tree methods that take incomplete lineage sorting into account. This will provide a reliable picture about the phylogenetic relationships of the five subspecies that can then act as a useful starting point to design a set of demographic models to test in the next step.
My main concern deals with the design of the models for demographic model testing. Here, the paper lacks critical details to understand the reasoning behind the selection of the 8 compared models. It's completely unclear how these models have been chosen from the total number of possible (sub)species tree configurations and how they were parameterized. Supplementary Table 5 shows that the number of parameters in these 8 models range from 6 to 12, but they seem to do so in a very unintuitive way. For example, in Supplementary Figure 6 it seems that model 2 is a simplified version of model 8 with one less divergence time parameter. But Supplementary Table 5 shows that model 2 has actually 3 parameters more than model 8. Moreover, for parameter estimation, the authors expanded the selected model 2 by additional parameters without specifying which of the parameters listed in Supplementary Table 6 have already been part of the model selection. Comparing oversimplified models might lead to the selection of a suboptimal model in the first step. It's therefore absolutely crucial that the authors provide a detailed table showing the parameterization of all tested models (including parameter bounds) and explain in detail the reasoning behind the selection and design of these models. The type and parameterization of models has a strong impact on the outcome of such model testing approaches and without this critical information, it's impossible to assess how robust the findings of this analysis actually are. Additionally, the authors should provide a measure of the goodness of fit of the selected scenario to show that this model can reasonably well explain the observed data.
